Prostacyclin synthesis and deacylation of phospholipids in human endothelial cells: comparison of thrombin, histamine and ionophore A23187.
Thrombin, histamine and ionophore A23187 stimulated human endothelial cells to release arachidonic acid and synthesize prostaglandins. To compare the activation of arachidonic acid release by these three stimuli in endothelial cells, we examined the intracellular lipid metabolism by prelabeling the cells with [14C]stearic acid and [3H]arachidonic acid. Thrombin stimulated the loss of 3H and 14C label from intracellular phospholipids. At the same time [3H]arachidonic acid and prostaglandins were released into the incubation medium. Thin layer chromatography analysis indicated that prostacyclin is the major metabolite formed followed by PGF2 alpha, PGE2, HHT and PGD2. In addition, several intracellular lipid metabolites were accumulated. These include: phosphatidic acid and 1,2-diacylglycerol detected by increase of both 14C and 3H radioactivity; lysophosphatidylinositol, lysophosphatidylethanolamine, and to a smaller extent lysophosphatidylcholine and lysophosphatidylserine detected by increase of 14C radioactivity. Like thrombin, both histamine and ionophore A23187 also stimulated release of arachidonic acid and synthesis of prostaglandins. Despite the different nature of the agonists, the type and the relative amount of prostaglandins synthesized in response to histamine and A23187 were similar to that stimulated by thrombin. The relative extents of hydrolysis of phospholipids and the accumulation of phosphatidic acid, 1,2-diacylglycerol and lysophospholipids are similar to that of 3H radioactivity and prostacyclin released into the medium and follow the order: ionophore A23187 greater than thrombin greater than histamine. These results suggest that in human endothelial cells, histamine, thrombin and ionophore A23187 directly or indirectly activated both phospholipase C and phospholipase A2 and these activations most likely involve mobilization of Ca2+.